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Abstract—Approximately 440,000 U.S. Veterans receive 
compensation for back and/or neck conditions. Veterans Bene-
fits Administration (VBA) criteria state that back compensa-
tion determinations are based on impaired back function and 
not comorbidity or lifestyle, but whether compensation is 
based solely on consideration of the lumbosacral region is 
unknown. In this study, we conducted a cross-sectional analy-
sis of medical chart data from 178 post-9/11 Veterans applying 
for service connection for back pain in fiscal year 2012 at the 
Department of Veterans Affairs Connecticut Healthcare Sys-
tem. Altogether, 62% were noted to have impairment of back 
functioning and 74% were awarded compensation. Rates of 
comorbidities (obesity, depression, smoking, and illicit drug 
use) were high. In multivariate models predicting compensa-
tion awarded, only having an impaired back was associated 
with service-connected compensation. Pain was associated 
with extent of service connection, but this relationship was 
fully mediated by functional back impairment. No other mea-
sure (including work status) significantly predicted compensa-
tion. In summary, service connection was largely based on 
functional impairment, as called for in VBA criteria. Although 
pain and comorbidities undoubtedly affect day-to-day func-
tioning, these factors were not independently related to service 
connection. Veterans present with many remediable conditions, 
and the service-connection evaluation may be an opportunity 
to engage them in treatment.

Key words: back pain, compensation, disability, employment, 
functional impairment, OEF, OIF, OND, pension, service con-
nection, VBA, Veterans.

INTRODUCTION

Back pain is the most common cause of chronic non-
cancer pain among Veterans [1]. Among Operation Iraqi 
Freedom, Operation Enduring Freedom, and Operation 
New Dawn (OIF/OEF/OND) Veterans receiving treat-
ment at Department of Veterans Affairs (VA) healthcare 
facilities in the United States between 2001 and 2009, 
17.5 percent were diagnosed with lower back pain condi-
tions within 7 yr of deployment [2].

Veterans’ back pain may be the basis for an application
for benefits if the pain was the result of active service. The 
Veterans Benefits Administration (VBA) provides finan-
cial compensation to Veterans with service-connected 

Abbreviations: BMI = body mass index, C&P = compensa-
tion and pension, DBQ = Disability Benefits Questionnaire, 
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Veterans Benefits Administration.
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conditions [3]. Compensation is a tax-free monetary ben-
efit paid to Veterans for each disability that is the result of 
disease or injury incurred or aggravated during active 
military service. Service connection is the determination 
that an injury or disease resulting in vocational impair-
ment is linked to service in the military; the determina-
tion entitles the injured Veteran to benefits. A Veteran 
begins the compensation and pension (C&P) evaluation 
process by submitting a claim that he or she is entitled to 
compensation for a condition. A clinician then examines 
the Veteran and completes a comprehensive evaluation, 
which is submitted to the VBA for adjudication. The per-
centage of service-connection entitlement for each condi-
tion may be rated from 0 to 100 percent, with 0 percent 
representing a condition that is not associated with any 
harm or impairment (and thus no compensation or ser-
vices for that condition) and 100 percent representing a 
condition that would cause an average person to lose all 
ability to perform activities of daily living (and thus merit 
full compensation for that condition). The amount of 
compensation depends on the sum of the percentage ser-
vice connection for each individual condition (with some 
exceptions) and the number of dependents [3].

By the end of fiscal year 2013, 3.74 million Veterans 
(17% of the total number of Veterans) were receiving dis-
ability compensation from the VA [4–5]. Lumbosacral or 
cervical strain (a primary cause of back pain) was the 
sixth most prevalent condition (440,795 Veterans) for 
which Veterans received compensation. Despite the high 
prevalence of back pain among Veterans and the substan-
tial harm it causes [1–6], we are aware of no published 
research describing Veterans applying for service con-
nection for musculoskeletal conditions or for lumbosa-
cral (back) conditions, specifically.

VBA policies specify that service connection should 
be based on loss or impairment of back function [7], with 
pain considered to the extent that it results in restricted 
back function. An effect of this policy is to minimize 
compensation for pain per se, which may be affected by 
compensation-seeking [8–10]. However, the inability of 
the back to function normally because of pain may relate 
to factors known to affect pain: mood and type of activi-
ties engaged in and other factors, such as incentives [11–
13]. The extent to which these and other factors relate to 
service-connection determinations for painful conditions 
has not been described. Studies examining Veterans’ 
claims for mental health conditions suggest extraneous 
factors such as race, sex, and geographic location of the 

Veteran may influence determinations [14–18]. Thus, our 
models explored the effect of influences other than pain 
and function on service-connection determinations for 
back pain.

In this study, we first described the characteristics of 
Veterans applying for C&P for back pain. We then ana-
lyzed factors associated with impaired back function and 
the ultimate service-connection determination. Pain, 
employment status, and comorbid conditions were 
among the predictors considered.

METHODS

Data Extraction
The study was a cross-sectional analysis of data from 

OIF/OEF/OND Veterans applying for C&P for back pain 
for the first time. Veterans were those who applied in fis-
cal year 2012 and were evaluated at the VA Connecticut 
Healthcare System. Information was obtained by a mem-
ber of the research team who reviewed Veterans’ elec-
tronic records in the VA Computerized Patient Record 
System and completed a chart extraction form.

A key portion of the medical record was the Disabil-
ity Benefits Questionnaire (DBQ) completed during the 
C&P examination. DBQs are medical examination forms 
with fields for information needed to evaluate disability 
C&P claims [19]. The disability-related questions in the 
DBQ were designed to be completed using an electronic 
point-and-click format [20]. The DBQ is completed by a 
clinician and then reviewed by staff of the VBA, at which 
point a percentage service connection is determined.

Study Sample
Data extraction occurred between September 2013 

and February 2014. Using an administrative report, we 
identified all Veterans who underwent a C&P evaluation 
for back pain at the VA Connecticut Healthcare System 
in fiscal year 2012. We further restricted our sample to 
Veterans who served in OIF/OEF/OND as indicated by 
the Veterans’ period of service having been listed as OIF/
OEF/OND, the Veteran having been younger than 36 yr 
of age, or the Veteran having ended combat status after 
2003. In order to focus analyses on the service-connection
determination from the 2012 claim, we excluded Veter-
ans whose original service-connection percentages could 
not be determined because there had been a subsequent 
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evaluation that might have overwritten the original per-
centage in the medical record.

Measures

Degree of Pain
The degree of pain, self-described on a 10-point 

scale, was extracted from free-text entries in the medical 
history section of the DBQ. We separately recorded 
degree of pain with and without medications when these 
were differentiated in the chart. For data analyses, degree 
of pain represented degree of pain without medication, 
unless degree of pain with medication was recorded, in 
which case it was used instead.

Depression
Depression was summarized as the score on the 

Patient Health Questionnaire (PHQ-9), which was com-
pleted during clinic visits immediately before the disabil-
ity evaluation. The PHQ-9 is a self-reported 9-question 
instrument used for screening and diagnosing depression. 
It is a reliable and valid measure of depression severity 
and has been used extensively as a clinical and research 
tool [21].

Service Connection
Service connection was recorded from the patient’s 

electronic health record and reflected the degree of dis-
ability rating determined by VBA. We extracted separate 
ratings for back disability, posttraumatic stress disorder 
(PTSD), and all conditions combined.

Functional Impairment
Functional impairment was recorded in the DBQ 

back questionnaire completed during the C&P examina-
tion. The question asked, “Does the veteran have any 
functional loss and/or functional impairment of the thora-
columbar spine (back)?” Examples of functional impair-
ment listed later in the DBQ include “pain on 
movement,” “excess fatigability,” and “interference with 
sitting, standing, and/or weight bearing.”

Other Measures from Disability Benefits Questionnaire
Other variables of interest that were extracted from 

the DBQ included number of deployments, cause of injury,
and work status at the time of the C&P examination.

Other Measures from Electronic Health Record
Age, sex, body mass index (BMI), and race were 

copied from the electronic health record. Smoking status 
at the date of the C&P examination was also recorded. 
Additionally, use of prescribed opioid medications and 
any evidence of illegal drug use (e.g., cocaine, cannabis, 
or heroin) at any point during the 12 mo prior to the C&P 
examination were collected from the electronic health 
record.

Statistical Analyses
Descriptive statistics were calculated to characterize 

the study sample, including mean service connection for 
back pain and PTSD and total service connection. Veter-
ans with complete data were compared to those with 
missing data using t-tests for continuous variables and 
chi-square tests for categorical variables.

Bivariate Correlation Analyses
The relationship between pain, functional impair-

ment, and service connection was first explored by exam-
ining all bivariate correlations.

Regression Modeling
We created an ordinal variable for percentage service 

connection for back pain: (1) 0 percent, (2) >0 percent 
but ≤20 percent, and (3) >20 percent. Multivariate ordi-
nal logistic regression analysis was used to model service 
connection for back pain as a function of functional 
impairment of the back as well as the following covari-
ates: age, sex, race, BMI, work status, smoking status, 
use of illegal drugs, use of prescribed opioids, and degree 
of depression. A backward-elimination strategy was 
used, requiring a significance level of 0.05 to remain in 
the model. Building on the parsimonious model of ser-
vice connection derived with the full sample, we then 
added pain with the subset of Veterans who had data for 
that variable (n = 68). Finally, we specified a path model 
to estimate the mediating effect of functional impairment on
the association between back pain and service connection.

All statistical analyses were performed using SAS 
9.3 (SAS Institute Inc; Cary, North Carolina), with statis-
tical significance defined at 95 percent confidence level 
(α = 0.05).
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RESULTS

Sampling and Participant Characteristics
We identified 655 Veterans who filed a back condi-

tion claim within VA Connecticut Healthcare System in 
fiscal year 2012. We then restricted the sample to Veter-
ans who served during OIF/OEF/OND, who were evalu-
ated for the first time in fiscal year 2012 (n = 190), and who 
had not had any subsequent back condition C&P evalua-
tions (final N = 178).

Characteristics of the study sample are described in 
Table 1. The majority of the Veterans were men (91%), 
and the mean age was 36 yr. Of the 168 Veterans whose 
data were available, 15 percent were normal weight, 
42 percent were overweight, and another 43 percent were 
obese. Current smokers represented 39 percent of the 
sample; 21 percent of the Veterans had been prescribed 
opioids in the preceding 12 mo, and 17 percent had been 
using illegal drugs.

The median rating for service connection for back 
pain was 10 percent. The 75th percentile was 20 percent, 
and only 5 percent had a rating of 50 percent or higher. 
Mean service-connection percentage for back pain and 
PTSD and total service connection are 

Characteristic
Mean ± SD 

or n (%)
Age 35.7 ± 8.4
Sex

Male 162 (91.0)
Female 16 (9.0)

Race (n = 167)
Black 25 (15.0)
Hispanic 24 (14.3)
White 112 (67.1)
Other 6 (3.6)

BMI (n = 168) 29.2 ± 4.1
BMI Category (n = 168)

Normal 25 (14.9)
Overweight 70 (41.7)
Obese 73 (43.4)

Cause of Injury
Holding/Carrying 51 (28.7)
Lifting 30 (16.9)
Motor Vehicle Accident 10 (5.6)
Repetitive Motion 7 (3.9)
Slip/Trip/Fall 22 (12.4)

Characteristic
Mean ± SD 

or n (%)
Struck by Object/Explosion 26 (14.6)
Twisting 10 (5.6)
Other/Unknown 22 (12.4)

Work Status at C&P Examination (n = 177)
Active 124 (70.1)
Inactive 53 (29.9)

% Service Connection for Back
0 46 (25.8)
10 80 (44.9)
20 23 (12.9)
30 7 (3.9)
40 13 (7.3)
50 2 (1.1)
60 5 (2.8)
70 1 (0.6)
80 1 (0.6)

Functional Impairment
Yes 110 (61.8)
No 68 (38.2)

Degree of Pain (n = 68) 5.4 ± 2.2
Degree of Depression (n = 170)

None 112 (65.9)
Mild 15 (8.8)
Moderate 19 (11.2)
Moderate/Severe 11 (6.5)
Severe 13 (7.7)

Illegal Drug Use
Yes 30 (16.9)
No 148 (83.1)

Prescribed Opioid Use
Yes 37 (20.8)
No 141 (79.2)

Current Smoker (n = 174)
Yes 67 (38.5)
No 107 (61.5)

Physical Therapy Within Previous 6 mo (n = 177)
Yes 125 (70.6)
No 52 (29.4)

VA Care Within Previous 6 mo
Yes 165 (92.7)
No 13 (7.3)

% Service Connection for Back 14.3 ± 15.5
% Service Connection for PTSD 25.2 ± 30.7
% Service Compensation Total 58.5 ± 27.2

reported in Table 1. 

Table 1. 
Description of study sample (continuous and categorical variables; N = 
178 unless otherwise noted).

BMI = body mass index, C&P = compensation and pension, PTSD = posttraumatic 

stress disorder, SD = standard deviation, VA = Department of Veterans Affairs.

Table 1. (cont)
Description of study sample (continuous and categorical variables; N = 
178 unless otherwise noted).
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Despite 62 percent of the sample having functional 
impairment from their back condition noted during the 
evaluation, 70 percent were working at the time of their 
C&P examination. Among Veterans who had functional 
impairment, 66 percent were working compared with 
76 percent of those who did not report functional impair-

ment; these differences in employment rates were not sta-
tistically significant (χ2(1) = 1.89, p = 0.17).

Comparison Between Subjects with Complete Data 
and Those with Missing Data for Pain

Table 2 

Parameter
Subjects with Pain Data 

(n = 68) 
Subjects with No Pain Data 

(n = 110) 
p-Value*

Functional Impairment
Yes 48 (70.6) 62 (56.4) 0.08
No 20 (29.4) 48 (43.6)

Work Status at C&P Examination
Inactive 21 (30.9) 32 (29.4) 0.87
Active 47 (69.1) 77 (70.6)

Race
Black 7 (10.3) 18 (16.4) 0.39
Hispanic 11 (16.2) 13 (11.8)
Unknown 3 (4.4) 8 (7.3)
Other 4 (5.9) 2 (1.8)
White 43 (63.2) 69 (62.7)

Current Smoker
Yes 22 (32.4) 45 (42.5) 0.20
No 46 (67.7) 61 (57.6)

Sex
Female 6 (8.8) 10 (9.1) >0.999
Male 62 (91.2) 100 (90.9)

Illegal Drug Use
Yes 14 (20.6) 16 (14.6) 0.31
No 54 (79.4) 94 (85.5)

Prescribed Opioid Use
Yes 15 (22.1) 22 (20.0) 0.85
No 53 (77.9) 88 (80.0)

Degree of Depression
None 43 (63.2) 69 (62.7) 0.18
Mild 8 (11.8) 7 (6.9)
Moderate 11 (16.2) 8 (7.8)
Moderately Severe 2 (2.9) 9 (8.8)
Severe 4 (5.9) 9 (8.8)

Age 34.9 ± 8.6 36.2 ± 8.2 0.29
BMI 29.1 ± 4.1 29.3 ± 4.1 0.76

shows the comparison between Veterans 

Table 2.
Comparison between Veterans with and without pain data. Data presented as n (%) or mean ± standard deviation.

Note: n-values for Work Status at C&P, Current Smoker, and Degree of Depression for Subjects with No Pain Data are 109, 106, and 102, respectively, because of 
missing data. 
*Fisher exact test for categorical variables and comparison of means for continuous variables.
BMI = body mass index, C&P = compensation and pension.
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with complete data and those with missing data for pain. 
There was no significant difference on any measured 
variable between the two groups.

Bivariate Correlations
All bivariate correlations among service connection 

for back pain, pain, and functional impairment variables 
were positive and statistically significant (service con-
nection: pain r = 0.25, p = 0.04; service connection: func-
tional impairment r = 0.33, p < 0.01; pain: functional 
impairment r = 0.39, p < 0.01).

Predictors of Back Functional Impairment
In the logistic regression model, only pain predicted 

back functional impairment (odds ratio [OR] 1.61, p < 
0.01). For each unit increase on the pain scale, the risk of 
functional impairment increased by 61 percent. All other 
covariates (age, sex, race, BMI, work status, smoking, 
illegal drugs, opiate use, and degree of depression) were 
not associated with back functional impairment.

Ordinal Regression of Service Connection
In the multivariate ordinal logistic regression model 

utilizing all subjects, only functional impairment pre-
dicted service connection for back pain (OR 4.03, p < 
0.001). Results of the full model and the parsimonious 
models are reported in Table 3.

In the subsample of Veterans with pain data, when 
controlling for functional impairment, the effect of pain 
on service connection was not statistically significant 
(OR = 1.21, p = 0.14).

Mediation Model
Path analysis demonstrated the full mediation of the 

relationship between pain and service connection by 
functional impairment (Figure). The significant bivariate 
association between pain and service connection was 
fully accounted for by functional impairment.

DISCUSSION

Veterans applying for service connection for back 
conditions had painful, impaired backs. The average pain 
rating was 5.4 on a 10-point scale, and the majority of 
Veterans (62%) had limited back function. It is notewor-
thy that 70 percent had received some physical therapy 
for their condition in the preceding 12 mo.

Evidence of comorbidity is that the mean service-
connection rating for the back condition was only 14 per-
cent, but the mean overall service-connection rating was 
59 percent. The difference (45%) reflects disabilities that 
resulted from other conditions. Veterans in this sample 
also had high rates of PTSD, depression, substance use, 
and overweight and obesity. The rates of elevated BMI in 
our sample were higher than those reported in other 
groups of Veterans [22–23]. The prevalence of smoking 
was similar to that reported among other OIF/OEF/OND 
Veterans [24–26].

The VBA rating criteria require that service connec-
tion be based on functional impairment, and in fact, none 
of the comorbidities, demographic factors, or measures 
of other systems was significantly associated with service 
connection. Although pain can lead to a number of other 
disorders, pain was only relevant to the extent that it 
affected function. The study data reflect VBA’s restricted 
focus on impaired back function.

One consequence of determining compensation nar-
rowly focused on the condition of the back is that it might 
underestimate the true, real-life effect of back impair-
ment on Veterans who have comorbid conditions. The 
evaluation of a back condition does not consider whether 
it worsens another physical or mental condition. How-
ever, any other condition proximately worsened by a ser-
vice-connected back condition can be separately service 
connected as secondary to the back condition.

The VBA rating criteria also direct raters to deter-
mine the effect of impairments they detect on “the per-
son’s ordinary activity” and not on employment 
specifically [27]. In fact, in this study, the majority of 
OIF/OEF/OND Veterans applying for C&P for back pain 
were working, despite a number of health problems. The 
Veterans in this study who were employed received no 
less service connection than those who were not 
employed. The advantage of separating impairment from 
specific vocational functioning is that it removes a poten-
tial disincentive to work for Veterans receiving service 
connection. Prior studies have noted that Veterans highly 
value their ability to work [28] and that adults with back 
pain benefit from being employed [29].

The main limitation of this study is its small sample 
size. The model that included the pain data was based on 
68 Veterans. However, when we compared those Veter-
ans to the rest of the study sample, there were no signifi-
cant differences in their characteristics. Another 
limitation is associated with the use of the electronic 
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Parameter Point Estimate (OR) 95% CI p-Value
Full Model
Work Status at C&P Examination

Active 0.68 0.33 to 1.39 0.29
Inactive 1 (ref) —

Functional Impairment
Yes 4.05 1.98 to 8.25 <0.001
No 1 (ref) —

Age on 2014 Jul 1 (per yr) 0.99 0.95 to 1.03 0.50
Race

Black 0.43 0.17 to 1.11 0.33
Hispanic 0.54 0.20 to 1.44
Other 0.63 0.12 to 3.51
Unknown 1.61 0.32 to 8.15
White 1 (ref) —

BMI (per unit) 1.07 0.98 to 1.16 0.13
Current Smoker

Yes 0.65 0.33 to 1.31 0.23
No 1 (ref) —

Sex
Female 1.13 0.35 to 3.64 0.84
Male 1 (ref) —

Illegal Drug Use
Yes 1.76 0.72 to 4.30 0.21
No 1 (ref) —

Prescribed Opioid Use
Yes 0.83 0.37 to 1.86 0.65
No 1 (ref) —

Degree of Depression
None 1.62 0.48 to 5.41 0.93
Mild 1.68 0.36 to 7.90
Moderate 1.98 0.46 to 8.51
Moderately Severe 1.61 0.30 to 8.76
Severe 1 (ref) —

Parsimonious Model: Functional Impairment
Yes 4.03 2.08 to 7.84 <0.001

1 (ref) —

health record as the main source of data. Many of the 
measures, such as use of prescribed opioids, use of illicit 
drugs, and use of physical therapy, were likely accurate 
when they were indicated in the medical record but were 
false negatives if their omission from the medical record 
was because they had not been asked about and/or 
reported. Finally, although we explored the effect of mul-
tiple variables available in the existing data set, others 
not measured, such as Veterans’ income and education, 
may also influence service-connection determinations, 
and thus, our conclusions are tentative. Future studies 

should assess the effect of additional factors to further 
elucidate the process of service-connection determination 
for back pain.

CONCLUSIONS

Based on the available data, Veterans who have lost 
or impaired function in their backs receive higher service 
connection for their conditions than those without such 
impairment. The findings suggest that VBA criteria for 

Table 3. 
Predictors of service connection for back pain.

No
BMI = body mass index, CI = confidence interval, C&P = compensation and pension, OR = odds ratio, ref = reference.
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Figure.
Mediation model: Relationship between pain, functional impairment, and service connection for back pain. Service connection for 

back pain in this model is an ordinal outcome: (1) 0 percent, (2) >0 percent but ≤20 percent, or (3) >20 percent. OR = odds ratio.

service connection effectively narrow the determinants of 
award to functional impairment and are not indepen-
dently associated with employment or with comorbid 
conditions that might affect real-world activities.

Applicants for service connection for back conditions 
have many comorbid conditions and need a variety of 
services. The C&P examination is a point-of-contact 
opportunity to identify these needs and connect Veterans 
to services.
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